bring new risks to society and new challenges for quality assurance. These new tasks are the concern both of the scientific community and of the wider political community.
• The permanent process of pushing back the frontiers of knowledge and science-based interventions also confronts us, in new ways, with the limits to our knowledge and intervention capacity.
# Our knowledge advances permit more and more sophisticated interventions in ecosystem functioning and in the components of hfe itself; yet our scientific understanding of the physical environment and of the impacts of human activity on hfe process and ecosystems remains very incomplete and in many cases lags far behind our interventions.
• Science-based innovation has, in the past, contributed to industrialisation processes that have proven highly disruptive to ecosystems at local and global levels. Some of the new commercially attractive technologies may also be incompatible with ecological stability and environmental quality goals.
The promotion of science for sustainable development thus requires procedures for evaluating science and technology contributions against criteria for sustainability. Developing the necessary awareness for such evaluation is a major challenge. A long term perspective must be adopted that confronts these deep ambiguities of technological innovation. Building up an evaluation capability is a process that must involve policymakers and the public at large as well as the scientific community itself.
• Unwanted Side Effects
A feature of many new domains of science-based innovation is their intervention in complex biological and ecosystem processes where quality assurance in terms of outcomes is almost impossible to conduct. This difficulty warrants some reflection. It has long been recognised that industrial production activities, mass consumption and intensive agriculture can have unwanted negative effects on ecosystems and environmental quality. What has more recently been emphasised is that some of the adverse consequences can be very long-term and also very difficult to control.
• Examples of effects that can be felt over very long time-spans include land degradation, salinisation of aquifers, pesticide residues and emissions of durable toxic wastes that may accumulate in ecosystems and in food chains, radioactive wastes from nuclear reactors, and climate changes provoked by increased carbon dioxide (and other) greenhouse-effect gases into the Earth's atmosphere.
• Examples of interventions in social, economic and ecosystem processes that, once initiated, cannot easily be mastered include: changes or increased variability in hydrological and regional climate patterns due to the enhanced greenhouse effect; the 'environmental release' of 'transgenic' organisms for food production or other purposes; the cloning of animals (including perhaps humans).
As these and other examples suggest, we must now integrate the awareness that science-based interventions in complex natural processes can constitute, in themselves, a self-renewing source of problems that may jeopardise community livelihoods, health and future economic prospects. This is highly publicised for the risks in the electronuclear industry and in biotechnology applications based on genetic engineering. It is also true for the complicated yet fragile systems of food production and communication upon which modern societies depend. For example, many of the 'miracles' of increased productivity within the agro-food industry depend on a permanent utilisation of pest-control chemicals, fertilisers, hybrid or genetically modified stock, and other capital inputs. These technological developments can heighten the vulnerability of the food production systems in the face of technological, economic or natural disruptions. The intensive production is also, in many regions, having serious negative consequences for soil and water quality, which will undermine productivity in the long-term.
^-Ambiguous Relationship
A lesson that may be drawn from these examples is that the relationship between advances in science and in science-based technologies on the one hand, and sustainable development on the other hand, is multi-faceted and ambiguous. Just as the recognition of ecological constraints on the scale and forms of sustainable economic production and consumption means that "more output" is not the same as "good output", so it has to be noted that more 8
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The changed relation between problems and the prospects of science-based solutions To promote sustainable development there needs to be explicit identification of the kind of future socio-economic order that we wish to strive for, together with policies that encourage research, knowledge exchange and science applications in pursuit of these goals.
• New Challenges: Quality Assurance by Social Processes
One of the implications is that the priorities for science content must evolve if science is to contribute effectively as a force for sustainable development. This is a message that has to be communicated to the scientific community itself.
Scientific practice is not fundamentally 'valuefree' but it has to find its justifications by refe- 
